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(54)CnOC06 M3rOTOBnElIW>l HEIIHEPOB 
(57) Abstract: 

KcaonbsoDamic: o6pa6oTKa werannoB ^aBnemieM. b MacTHocni, o6pa6oTKa mctoaom xonoAUUM 
roiacTwuecKOtt ;xe4>opMau^. Cym^iocrb H3o6pcTCHi«i: iraroraanrafDaioT jipc /^crajm - Tpy6y vt o6ano»«Ky ho 
MarcpsianoB c paomiMui:^ npe;^enoM ynpyrocTH, Co6HpaioT ynoMmiyxbie fterajiw nyrcM ycraHOBKH Tpy6bi b 
o6ono^y c sasopoM. nocne c6opKH luiacTMMecKoii A^PwauwM noAocpraioT pfirraiih, M3P0TOBneHH>TO k3 
li^crajuia c MCHbiizHM npcACJiOM ynpyrocTH. 2 wi. 



Description {OnHcaHBC H3o6peTenn5il: 



Il3o6peTeuKe otucxmtch k xonoAHOii o6pa6oTKe ^eraiinoD luxacnimcciuiM A€4^P^'<HpoBaiiHeM ii mokct 6biTb 
Hcnojib30BaHo, HanpviKicp, An« Hororouuiciinn neftiiepoB a"« mmwHAPOO mraHi^Bbix He4)T«Hbix Hacocoo. 

MoBccTeH cnoco6 lororoancmwi JieAiiepoo. coiviaciio KorupOMy TonKocrcMiiaH Tpy6a DCTannHcrcH b 
o6oJioHKy c 3a3opoM |I| Mtxpy HapyTRiioit noDq>xiiocTbio Tpy6bi m aiyrpeHiieii nonepxHcxrrbio oConowii 

UMeercn Gaoop. 

He^ocTaTKOM npHBe^eraioro cnoco6a nonnercn iianiiMHe saaopa MejKpy Tpy6oH m o6ojiouKoft. npuBo;;Hmero 
K CHMTKciDiio JKecTKOCTM Jicfbicpa. a u HCKcrropbUC cnyMaHx« HanpKMcp, npii worxrroDncuMM u;i,tnMivVF>o° 

uc^THHUX Hacocoo TO noiuepoD. 3a3op suauMTenbHO cHwaaer KaMecrao nocncAyiomeii onepaurai 
ynpoweHsm BoyrptmeR noDepxHocrn imjiuivipa aaoTMpoeaHHCM. 

M3DCCTeH cnoco6 raroTOBneiam jietiMepoB, oomacHO KoropoMy HapyxHyio noBepxHOCTb Tpy6br m 
BByrpcHHioK) noDcpxHOCTb oSojio^not H3roTaBrrpiBaioT KOHmecKHMK |2| Hc/^ocrarKOM BbmieormcaiiHoro 
cnoco6a HBfinercn to, mto oh cjio»itbiM b ocymecTBneHMH. CnowHOCTb npe^^craBnHer M3i^onroaricnwc 
conpnraeMbix noeepXHocTeii h6o Tpe6yeTCH crporo corjiacoBaxb o;tnooaiocTb KOHuuecKOM DHyrpeHHeif 
noBepxHoCTH o6ojiown c kouhmcckow iiapymHoii noBepxHOCTbio Tpy6bi. 

TaK»e K3BecTeH cnocx>6 lOPOToaneHMH jieMHepoB, comacHO KoropoMy nocne c6opiUf Tpy6bi c o6Qno^KOM c 
KeKOTopbiM 3a3opokc no conpnraeMbiM noBepxHocTHM. jieftnep noABCppaiOT aBrro4>p<rrupoBaHii]o (cM.raM we 
CTp.38) |3| T. c, roiacTHMecKOH Ac^opwanHH Tpy6bi c ucjibio ycrpaHeimH sasopa uew^y Tpy6oH h o6ojio^ofl. 
M oAHODpeMemioro ynpoHueiotfi Tpy6bi. 

Hc«ocTaTKOM H3BecTH0P0 cnoco6a roroTOBncHMH jiciiHcpoD fiBJiHcrcn to. to) npn cKperuicHHH ncflHcpoB 
noqje^CTBOM ruiacTwxiecKOM ^e^pMdosjAs^ op^ioH m3 fxeraneih Jieftaepa (oOo/io^aui vum rpyCbi), iie 
ywTfaiBaiOTCH MexamwecKMe cBoiicTBa MexajmoB, mto hc noooojmeT o6ecne™Tb KatiecTeeHHoro, 
6e33a3opHoro cKperuieHnn Tpy6bi c o6o;ioMKoft Kax cn^CTOwe, npMBomiT k HxisKOMy Kaqecrey ii3AeniiH b 

HanpKLcep, npn nsroToanaiinf ipunmAPoa ne^rmibix nrraHPOBbix HacocoB h3 cKpeiuieHHbix jieitaepoB, r^e 
Tpy6a iraroraanwBaeTCH ro BbicoKoncrtipoBaHHOw asoTHpycMoii cranu. a o6GJiouKa m3 HM3KoyrnepoAwcTOM 
CTajiM. M3-3a BboneyKaaaHHoro HeAocraTKa n nponeoce anoTwpoBaHHH unnMHApoB m3 3a3opa BbiACJiHioTCH 
ra3bi. npenHTCTByioiiz^e HopMonbHOMy npoTeKaHWo npou^ccca asoTHpoBaHWH, b pesy/ibTaTC «iero pe3Ko 
BospacTaer BpeMn aaoTMpoaaHMfl k CHioKaeTC« KaqecTBO asoTMpoBaimH noBepxHOcrw ubuniHApa h nacoca b 

3apflMeik H3o6peTeHMH Haroercsi pa3pa6oTKa cnoco6a HsroToujieHUH jieimepoB, oCecncwBaioirvero 
KawecTBeuHoe 6e33a3opuo€ coeja(KueuMe Tpy6bi c o6ojiokikou m noBbimeime HtecTKOCTM jiefiHepa. 

VKaaaHHbiii rexmraecKMii pcsyjibTar nocTHraercH tcm, mto iipw woroTOBncHHW /icfiHepa, BKmoMaioinero 
topOTOBacHHe AByx Acrajieft xpy6bi h o6QnoHKM h c6opiui loc APy^^ ^ ppyroM c 3a30poM, corjiaciio 
is3o6peTeHHio njiacronecKOMy Ae<j)ophaq>oBanHK) noAsepraioT Aeranb. HsroxoaneHHyio ii3 Meraana c 
MeHbamM np^cjioM ynpyrocrit. 

PesyjibTaTOM pemerow nocTaaneHHOM sa^a^™ HtuiHcrcfl to. mto npw bo3acwctb*im Ha A^ranb, 
M3roToancHHyK) M3 MCTan/ia c MCHbuiMM rrpcAenoM ynpyr>ocTM Mepe3 uee BosAciicTByeM na Ac^ajib c 
6QnbiuxiM npcmtnoiA ynpymcrrM. 

riocjie CHHTiw Harpy3KW b act'^^ c MCHbrnHM npcACJioM ynpyrocru ocrajoTCH ocTaTOMHbie luiacTMMCCiotc 
Ae^kopuaiiKn. a fxcrant. c 6oinbiiiiiM npcAcJioM ynpyrocTw npMMcr cbow nepooHaMajibiibie pasMcpw m 
6e33a3opHO npunwRCT k conpHracMoft iioBepxHOCTM ynpyroft Aerajiw. 

Ha 4)wr, I ii3o6paiKeH cnoco6 coeAWHCioi^i jieraiepa. o KOTopoM o6owoMKa ii3roTOBnena m3 Meraruia c 
MeHbiiDfM npcAc/ioM yrrpyrxKiTM, a Tpy6a loroTOBneiia m3 MCTanna c donbuiiiM npcAcnoM ynpyrocru; iia 
4»wr.2 cnoco6 coeAMHeiniM /lewncpa. d KOTopoM o6o;ioMKa H3POTOBncHa m Meraxuia c 6onbimiM npcA^noM 
ynpyrocni, a Tpy6a M3roToaneHa m3 weran^ia c MCHbiuMM np^e/ioM ynpyrocrw. JlcwHcpa MsroTaanMoaioT 

cjnefxyioux^/QA o6pa30M. 

riepDOHaManbiio M3roTan;iMi3aK)T oOojioMKy 1. Hooie 3aMepa oifyrpf^iniero AwaMcrpa o6ojtt>MKii 1 
o6pa6aTbiBajOT no iiapyMUiou iioDcpxiiocTW Tpy6y 2, o6cciicMMi3an rapairrnpoBaiuibui 3a3op we»Ay 
conpfiracMbfMif nooepxHocrnian. Ilocne c6opKii o6ojiomkm 1 c Tpy6oM 2 Jieibiep iiocTyiiaex na onepamoo 
CKpciineHMH. CKpcnwcimc ocymccTBaHcrcji nocpcACTBOM AC<|)opMamai oahou if3 coirpHrae&MX ^trwcA 
o6aJi0MKii I KiiH Tpy6bi 2. j:^e4)opMam«o mo»ho npoBOAWTb npw noMOiiu^ bwcokwx AaiuieHMii wwakoctw, 
ra3oo. cnoco6oM kogkh. oCkutkm, a^P"^**^"*^ /ipymx cnoco6oi3. 

Ha $111^.1 noKaaaii oAMii "3 oo3MO>Riibix BapwaiiTOD cKpciuiciiMfi Jicuiicpa. b KoropoM o6ojioMKa 1 



w3roToancHa 113 MCTanjia c Mcm^nmM npe^enoM ynpyrocxH, a Tpy6a 2 ti3 Mcxaiuia c 6anbimfM npemenoM 
ynpyrocTH. B npMDCACHHOM cnyuac nnacnwccKOM AC^^opMai^m no;iBepraiOT o6QnouKy I. Ann dtopo iia 
Meraji/iopcmymeM o6opi7;oBauMii. iianpiiMep. ropM30HTanbno-pacTouuoM craime b oepTJuoffiHofi 6a6Ke 
mjXtjiWi, no ocM cxaima ycrananniuiajoT o6KanntovL wucrpyMenT c Ae<I»opMifpyiornwMn ponwKaMii 3. B 
crebcnb craHKa ycraHaiuiMBaioT onpaiiKy 4, Ha KO'ropoM iiocpcflCTDOM iijTw<jrra 5 aaKpcariHJOT JicMHq:>. 

riocnc HacrpoKKH A^op^i^yiom^ ponnKOB 3 na paoMep MCHbme Hapy«HOPo AwaMcrpa o6ojiot(Kii (pa3Mcp 
no ^e^pLOipyionnKM parrwRaM onp^enHercn sKcnepiiMeHTanbHO. b 3aBMCiix«ocTM ox A^aMerpa jieibiepa* 
Tonmwm** cxenoK o6anoimH 1 11 Tpy6bi 2 m Mexamnecaioc cBoftcra Merawia) pacKaTHOwy HucrpyueiiTy 
coo6u;aK>T Bpauj^aTCJibHoe ABM«eHMe V. a ntPiHcpy iiocrynaTcnbHoc S, BbmonHfnor luiacnnccRyio 
ne<^pMai9ao o6anotiKH 1 h ynpyryio AC<i>opMaiDKK> Tpy6bt 2. 

B CBH3II c paarawHbiMM MexaumecKHMiA coQHCTE^aMM MerarmoD o6ojiomkm 1 m Tpy6bi 2 b oScxnowc 
npoH30ftny^ nnacTiwecKHC Ae(|>opMaii^, b pcoy/ibxaTc mcto HapywHbiif m BHyrpeHKMii /^Mawcnibi 
yucHkoiaTcn. a b Tpy6e 2 npoioofi/Qrr ynpyrwc /^e^iopMau^, r;ie noc/ie chhtmh Harpy3KM napaMcrpbi 
Tpy6w DOODpaTyrrcyi d nepBouauajibuoe nanowcuHe. npn otom, npoM30H?^eT 6c33a3opnoe u Ka«<ecTBeMHoe 
CRperuieime jieCfHepa. 

Ha (Jmn. 2 H3o6pajKeii o^mji m B03Mo»Hbix BapwaHTOB cKpcnncHMH jieihiepoB. b KoropoM o6onoMKa 1 
H3roToaneHa if3 Mexanjia c ttojihonsM npc^cJioM yupyrocni. a Tpy6a 2 h3 weranjia c MCHbtUMM npeAcnoM 
ynpyrocTM. 

JleHHep ycraHaaoHBaiOT Ha npoiWKHOM cxaHOK c ynopoM d npMcnoco6jiefflie 6 oahmm k3 ropuea. B 
OTBepcxsic xpy6bi 2 DBo;^nx onpaBKy 7, Ha Bbixo;^ b Koxopyio BsopawnBaiox ;^opH 8. flopn no HapyjKHOwy 
^uaMexpy BbmonHCH iia pasMcp donbmc pasMepa miyxpcHHcro ^piaMexpa xpy6bi 2. Be/nroDia iiaxnra Aopiia 
8 B oxoepcxHM xpy6bi 2, ksk h b npeAb(Aym,ei^ cnyuae, onpe^ACJWieTcn SKcncpHMCHxajibHO. ripw BfunoKeHiiH 
onpaHRH 7 noAa™ S npowosoAHT nnacTH^ecKyio Ae4K>pMaa^ xpy6bi 2 m ynpyryio a^^PM^^P^ oGotiohkm 1, 
npKBOA^^ati^ K 6€33a3opnoMy w KaMecxBeimcMy CKpeiuiCHHio o6Qnotou« 1 c Tpy6ol! 2, ksk m b npcAbiAyiueM 
cnyMae. 



Claims (OopMyiia ii3o6pCTciiH5i|: 



Cnoco6 MoroToonciaxn /le^biepoe, oK/uoqaiomiiii mroroancioie Tpy6bi m o6ojiowa, c6opKy mx flpyr c flpyroM 
nyxcM ycraHOBKM rpydbi u oCxvnoMKy c 3a3opoM m nocj]eAyioui,a: iinacnwccKOC flc<J»opMMpoBaKWC op^o^ W3 
co6painiwx ^leranew. ornmdjoxuyaicsi tcm. ^rro Tpy6y m o6<mouKy nsroTaBJiHBaiOT m MCTannoB c pasHUM 
apcfjfijiou ynpypocTM, a iiiiacTMMCCKOM f^c^opMaiifai no^wipraioT xK^vyJib, ii3i"xnx)aiieiiiiyio W3 Mcra/uia c 
MCHbniKM npcACJioM ynpyrocTM. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 



RU 2095179 C I 



Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (I). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig, 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure I is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic defomiation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the hner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
delennined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic defonnation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



I 



Drawings: 
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Fig. J 
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Fig. 2 
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